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(57) Abstract 



A fluid containment bag is constructed of three sheets sealed along 
their perimeters but for a portion defining an opening. Two adjoining sheets 
define an envelope having a hollow interior into which bodily fluids may be 
received through the opening for receiving the bodily fluids from a catheter 
via a flutter valve. A hydrophilic material within the bag gels rapidly upon 
contact with the bodily fluids in the bag and facilitates closure of the one- 
way valve. The gellation completely sequesters the bodily fluids and prevents 
them from escaping from the bag. The hydrophilic material may be a polymer 
that is activated upon contact with the bodily fluids. 
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FLUID CONTAINMENT BAG 

CROSS-REFERENCES TO RELATED APPLICATIONS 

5 This is a continuation-in-part of application Serial No. 08/296,187, 

filed August 29, 1 994, which is a continuation-in-part of application Serial 
No. 07/865,454, filed April 9, 1992, now U.S. Patent No. 5,354,132, which 
is a division of application Serial No. 07/657,354, filed February 15, 1991, 
now U.S. Patent No. 5,116,139, which is a continuation-in-part of 
10 07/404,734, filed September 8, 1989, now abandoned, which is a 
continuation-in-part of application Serial No. 07/003,848, filed on January 
14, 1987, now abandoned. 

BACKGROUND OF THE INVENTION 

15 

Field of the Invention 

The present invention relates generally to fluid containment bags and, 
more specifically, to a disposable bag for collection and containment of 
20 human bodily fluids such as urine, feces, or bile via a catheter or other 
connecting device. 

Description of the Related Art 

25 Persons who have undergone a colostomy, ileostomy or other surgical 

procedure involving the digestive tract may use a bag connected via a 
catheter or other connecting device to the stoma for collecting the effluent. 
Similarly, incontinent persons may use a bag connected via a catheter to 
their urinary tracts. Such bags typically have a flattened, rectangular shape 

30 with an opening in the top edge for receiving the fluid into the bag. The bag 
may also include an opening with a controllable valve in the bottom edge for 
periodically draining the fluid that collects in the bag. 

The bag may be secured to the person's leg and concealed beneath 
clothing while the person moves about or may be suspended from a support 

35 while the person sleeps. The bag may include straps for securing it to a 
person's leg. The straps are typically made of an elastomeric material and 
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looped through slits in a wing area or peripheral area adjacent the top and 
bottom peripheral edges of the bag. 

Practitioners in the art have recognized several problems associated 
with bodily fluid collection bags. Fluid may slosh about in the bag and 
5 annoy or embarrass the wearer. In addition, fluid in the bag may backflow 
into the catheter, increasing the risk of infecting the wearer. Punctures as 
small as a pinhole can cause fluid to leak. Furthermore, odors can escape 
through the same path along which fluid can backflow. Even the plastic 
walls of certain bags are not sufficiently impermeable to odors to completely 
1 0 prevent their escape. 

U.S. Patent No. 4,179,367, issued to Barthell et al., describes a 
hydrophilic polymer in granular or powdered form that forms a stiff gel or 
semisolid when it mixes with a water-based fluid such as urine collected in 
a bag. Mixing the polymer with collected urine thus prevents it from 
15 sloshing. Perfumes or deodorizing chemicals may be mixed with the 
hydrophilic polymer to mask odors. 

A fluid collection bag having a gellable polymer, as suggested by 
Barthell et al., would be as susceptible to the same backflow problem as a 
conventional drainable fluid collection bag. The gelled material has a curd- 
20 like consistency that is considerably more viscous than bodily fluids and thus 
does not slosh about. Nevertheless, the gelled material may be undesirably 
expelled from the bag if the bag is upset or squeezed. 

Practitioners in the art have developed drainable fluid collection bags 
that include a one-way valve at the intake opening to reduce backflow of 
25 collected fluids into the catheter if the bag is upset or squeezed. The one- 
way valve typically consists of a pliable tube that extends into the bag from 
the intake opening. The tube has a flattened shape when empty of fluid 
because it has two opposing walls that meet along two seams. Fluid may 
enter the bag because its pressure spreads apart the opposing walls of the 
30 tube. Fluid that has thus collected in the bag closes the valve by pressing 
the walls of the tube together or against the inside surfaces of the walls of 
the bag. The tube remains closed until further fluid is introduced. This type 
of one-way valve is often called a "flutter valve." Examples of bodily fluid 
collection bags having flutter valves are disclosed in U.S. Patent Nos. 
35 2,883,985, issued to Evans, 3,331,421, issued to Lambert, 3,403,410, 
issued to Benzel, et al., and 4,581,763, issued to Olsen. The perimeters of 
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the walls of a flutter valve may, in the closed position, define a rectangular 
or ribbon shape, such as those disclosed by Olsen and Evans, or a triangular 
or conical shape, such as those disclosed by Lambert and Benzel, et al. 
Flutter valves may reduce fluid backflow, but the sealing effect is rather poor 
5 and does not completely prevent backflow. Flutter valves may also allow 
gases and their associated odor to escape. 

These problems and deficiencies are clearly felt in the art and are 
solved by the present invention in the manner described below. 

1 0 SUMMARY OF THE INVENTION 

The present invention includes a disposable bag for collecting bodily 
fluids that comprises a body including a bag-like envelope defining two 
surfaces or planes and an opening for receiving bodily fluids, and also 

15 including a back portion defining a third surface or plane adjoining one 
surface of the envelope and having apertures, such as slits or openings, for 
attaching straps. The bag may further comprise a one-way valve in fluid 
communication with the opening for preventing backflow of the fluids 
through the opening. The bag may have any suitable shape and may be 

20 formed in any suitable manner, such as by heat-sealing one or more 
members made of sheet-like flexible plastic. 

The body may consist entirely of the bag-like envelope, i.e., without 
any wing or peripheral area outside the envelope to which straps could 
otherwise be attached in the conventional manner. Rather, the back portion 

25 has apertures, such as slits or larger openings, for attaching straps. The 
ratio of the interior volume of the bag to the total size or area of the bag is 
thus maximized because the apertures for receiving the straps are entirely 
within the periphery of the back portion, thereby not detracting from the 
area of the envelope. The bag can thus hold a greater amount of fluid and 

30 be manufactured more economically than prior bags of equal total size or 
area. Furthermore, the straps do not apply a lateral force across the 
envelope because they are threaded through the back portion only. Because 
tension across the envelope is minimized, the envelope is less likely to burst 
or otherwise fail when full than prior bags. 




WO 97/39705 PCT/US97/05663 



-4- 

The envelope may comprise two layers or sheets of flexible plastic 
that are joined all along their peripheries with the exception of an area 
defining the opening. The back may comprise a third layer or sheet of 
plastic that is joined along at least a portion of its periphery to the envelope. 
5 Preferably, however, the third layer is joined all along its periphery to the 
peripheries of the other two layers, with the exception of the area defining 
the opening. The third layer has apertures, such as slits or larger openings, 
for receiving straps. 

A gellable hydrophilic material may be disposed within the envelope. 

10 The hydrophilic material gels rapidly upon contact with the bodily fluids 
when the bodily fluids are deposited in the bag. The one-way valve opens 
in response to entry of fluid into it and closes in response to the backflow 
of fluid or gelled material that has passed through it. The one-way valve 
may comprise a flutter valve, which is disposed at least partially within the 

15 envelope. The gel improves the operation of the flutter valve over 
conventional flutter valves that are actuated by liquid alone by maintaining 
the valve more securely in a closed position. The relatively dense gel 
presses the flutter valve walls together or against the inside surface of the 
envelope. The cooperation of the gelled material and the flutter valve 

20 completely sequesters the material in the bag. 

The hydrophilic material may comprise a polymer. The envelope may 
contain a mixture, including the hydrophilic material and other materials, 
such as enzymes, deodorants, fragrances, or human body abnormality 
indicators and/or pregnancy indicators. The material may be in any of a 

25 variety of physical forms, such as powder, granules, fibers, mats or foam. 

The foregoing, together with other features and advantages of the 
present invention, will become more apparent when referring to the following 
specification, claims, and accompanying drawings. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present invention, reference 
is now made to the following detailed description of the embodiments 
illustrated in the accompanying drawings, wherein: 
35 Figure 1 is a rear perspective view of the fluid containment bag; 

Figure 2 is an enlarged sectional view taken on line 2-2 of Fig. 1 ; 
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Figure 3 is an enlarged sectional view taken on line 3-3 of Fig. 1 ; 
Figure 4 is a view similar to Fig. 3, showing the gelling action when 
liquid is added; 

Figure 5 is an enlarged sectional view taken on line 5-5 of Fig. 1; 
5 Figure 6 is a view similar to Fig. 1, showing the attachment of a 

retaining strap and the method of holding the bag; and 

Figure 7 illustrates the bag secured to a wearer's leg. 



DESCRIPTION OF A PREFERRED EMBODIMENT 

10 

As illustrated in Fig. 1, a fluid containment bag of the present 
invention includes a body 10 that preferably has a generally rectangular 
perimeter defined by upper and lower edges 12 and 14, respectively, and 
side edges 16 and 18, respectively. Body 10 is constructed of three sheets 

15 or layers 20, 22, and 24 that join one another along edges 12, 14, 16 and 
18 of body 10. Layers 20, 22 and 24 are preferably made of lightweight 
flexible plastic, such as polyethylene, vinyl, Mylar, or the like. The plastic 
should be fluid-impermeable and sufficiently thick and tough to resist 
accidental puncture under normal handling. With the exception of an area 

20 defining an opening 26 in upper edge 1 2 of body 1 0, layers 20, 22 and 24 
are preferably heat-sealed to one another all along edges 12, 14, 16 and 18. 
Layers 20 and 22 together define a bag-like envelope. Layer 24 defines a 
back of body 10. A barbed connector 28 for attaching a catheter is 
disposed in opening 26. The envelope preferably has a capacity to hold on 

25 the order of between ten to twenty fluid ounces (300-600 cc) of bodily 
fluids. 

Layer 24 has four upper vertical slits 30, 32, 34 and 36 for receiving 
an upper strap 38 and four lower vertical slits 40, 42, 44 and 46 for 
receiving a lower strap 48, as shown in Figs, 5-7. Straps 38 and 48 may be 

30 used to fasten the bag to a user's leg, as shown in Fig. 7. Layer 24 also has 
an upper horizontal slit 50 and a lower horizontal slit 52. Horizontal slits 50 
and 52 allow a user's fingers access to a portion of the space between 
layers 22 and 24 to facilitate threading straps 38 and 48 through slits 30-36 
and 40-46, respectively. Horizontal slits 50 and 52 also provide a 

35 convenient means for a user to grip the bag while fastening it to or removing 
it from the user's leg, as shown in Fig. 6. It should be understood that the 
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terms "vertical" and "horizontal" are used herein to describe the two 
mutually perpendicular orientations of the slits with respect to the bag, and 
do not refer to orientations of the slits with respect to the Earth. 

It should be noted that, although in the illustrated embodiment layer 

5 24 is coextensive with layers 20 and 22, in other embodiments layer 24 may 
cover an area smaller than that covered by layers 20 and 24. Similarly, 
although in the illustrated embodiment layer 24 is heat-sealed to layers 20 
and 22 along all portions of edges 12, 14, 16, and 20 with the exception of 
the area defining opening 26, in other embodiments layer 24 may be joined 

10 to the envelope along only a portion of edges 12, 14, 16 and 20. Layer 24 
may thus comprise two or more portions, each joined to the envelope but 
separated from each other by a portion of edges 12, 14, 16 and 20 where 
layer 24 is not joined to the envelope. The opening or aperture between 
such portions may be used as a grip during fastening and removal of the bag 

15 in the same manner as the slits described above. 

The fluid containment bag also includes a flutter valve 54 inside the 
envelope and connected to the lower end of connector 28. Flutter valve 54 
comprises a tube of flexible plastic material that assumes a flattened or 
ribbon-like shape when in the closed position. As shown in Fig. 4, when 

20 fluid enters flutter valve 54 through connector 28, the opposing walls spread 
open to admit the fluid. When all fluid has exited flutter valve 54, the 
opposing walls close in response to the resiliency of the opposing walls. In 
the closed position, opposing walls of flutter valve 54 are in contact with 
each other, thereby preventing fluid in the envelope from flowing back into 

25 connector 28. Furthermore, the pressure exerted on the flutter valve by the 
fluid itself maintains it in the closed position* 

As shown in Fig. 3, enclosed within the envelope and critical to the 
function of the present invention is a quantity of a gellable material 56 for 
transforming the fluid entering the bag into a gelatinous or semi-solid state. 

30 Gellable material 56 contains a hydrophilic polymer that gels very rapidly 
(normally within 30 seconds, and often much less than that) upon contact 
with water-based liquids. Such polymers are commercially available and are 
commonly found in a variety of known products, including disposable 
diapers and cleaning compositions. Typical examples include the 
35 acrylonitrile-based polymers described in Elias, Mega Molecules , pp. 1 57-1 58 
(1987) and the acrylic polymers described in U.S. Patent No. 4,179,367 
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{Barthell et at.). Gellable material 56 is preferably a complex mixture 
including not only the gellable polymer but also a material such as a protease 
enzyme to attack and break down the urine, blood or other bodily fluid to 
enhance the operation of the gellable polymer. Deodorants, fragrances, 
5 biocides, and antiviral substances may also be included in gellable material 
56. Gellable material 56 may by in any convenient physical form that can 
be placed into the envelope; granular, powdered, foamed, matted, woven 
and fibrous forms are all suitable. The inventors of the present invention 
have successfully used a granular material commercially available under the 

10 trade name "Sanwet IM-5600" from Hoechst Celanese, Superabsorbent 
Material Division, of Portsmouth, Virginia, which is described as containing 
a starch grafted sodium polyacrylate. This product is a proprietary product 
and the exact identification of the components and formula is not available 
to the inventors of the present invention. In tests, the product has shown 

1 5 the property of gelling and sequestering all bodily fluids placed into test bags 
within no more than twenty seconds. 

The particle sizes of the granulated material can be within a fairly wide 
range, but preferably will have at least about 80%, more preferably 80%- 
90%, in the range'of -40+120 mesh U.S. Sieve Series (74-240 j/m). It has 

20 been found that within this range, and more preferably with at least about 
50% in the range of -40 + 80 mesh (1 77-240 //m), the liquid absorbency rate 
is maximized. If a large proportion of the granules are smaller than 120 
mesh, there will be a tendency for the material to dust unduly in handling 
and storage prior to use and to restrict liquid flow throughout the material 

25 during use, while if there is a large proportion with particle sizes larger than 
40 mesh, the rate of liquid absorption will be slowed. A typical analysis will 
be 8% +40 mesh, 66% -40 + 80 mesh, 19% -80+120 mesh and 7% -120 
mesh. It is believed that the particle size is instrumental in achieving the 
rapid gellation time. 

30 When fluid enters the envelope, flutter valve 54 not only immediately 

prevents it from flowing back into connector 28, but it thereafter prevents 
the gelled material 58 from flowing back into connector 28, as shown in Fig. 
4. Flutter valve 54 thus performs two sequential functions to essentially 
completely prevent escape of fluid from the envelope. The likelihood of 

35 gelled material 58 escaping is minimized because gelled material 58 is too 
viscous or dense to penetrate the closed lower end of flutter valve 54. 
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Moreover, when the bag is upset or shaken, the shifting gelled material 58 
tends to press flutter valve 54 against the wall of the envelope to a greater 
extent than a liquid. 

It will be evident that there are numerous embodiments of the present 
5 invention which, not specifically described above, are clearly within the 
scope and spirit of the invention. Consequently, the above description is 
considered to be exemplary only and the full scope of the invention is to be 
determined solely by the appended claims. 




10 



WHAT IS CLAIMED IS: 
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CLAIMS 



10 



15 



20 



25 



1 . A bodily fluid collection bag, comprising: 

a first layer made of sheet-like plastic and having a periphery; 

a second layer made of sheet-like plastic and having a periphery and 
joined to said first layer all along its periphery except for a portion defining 
an opening; and 

a third layer made of sheet-like plastic and having a periphery, said 
third layer joined to said first and second layers along at least a portion of 
said periphery of said first and second layers. 

2. The bodily fluid collection bag recited, in claim 1 , wherein said 
third layer has a plurality of apertures. 

3. The bodily fluid collection bag recited in claim 2, wherein said 
apertures are slits. 

4. The bodily fluid collection bag recited in claim 3, wherein at 
least one of said slits is oriented perpendicularly to at least one other of said 
slits. 

5. A bodily fluid collection bag, comprising: 

a body having a periphery and consisting of an envelope and a back 
portion, said envelope having a periphery, a hollow interior and an opening 
for receiving fluid, said back portion having a periphery and a plurality of 
apertures, said back portion connected along at least a portion of its 
periphery to at least a portion of said periphery of said envelope; and 

a one-way valve in fluid communication with said opening. 

6. The bodily fluid collection bag recited in claim 5, wherein said 
apertures include a vertical slit for receiving a strap. 

7. The bodily fluid collection bag recited in claim 5, wherein said 
apertures include a horizontal slit for providing a grip. 
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8. The bodily fluid collection bag recited in claim 5, wherein said 
periphery of said back portion is coextensive with said periphery of said 
body. 

5 9. The bodily fluid collection bag recited in claim 5, wherein said 

envelope comprises of two sheets of plastic joined to one another along said 
periphery of said body. 

10. The bodily fluid collection bag recited in claim 5, wherein said 
10 back portion comprises a sheet of plastic joined to said envelope. 



11. A bodily fluid collection bag, comprising: 

a body having a periphery and consisting of an envelope having a 
periphery, a hollow interior and an opening for receiving fluid, said periphery 
1 5 of said envelope being coextensive with said periphery of said body; 

a one-way valve in fluid communication with said opening; and 
a gellable hydrophilic material within said interior of said envelope for 
forming a gelled material in response to contact with said fluid, said gelled 
material cooperating with said one-way valve to close said one-way valve for 
20 preventing escape of said gelled material from said envelope. 

12. The bodily fluid collection bag recited in claim 11, further 
comprising a back portion having a plurality of apertures. 

25 1 3. The bodily fluid collection bag recited in claim 1 2, wherein said 

apertures include a vertical slit for receiving a strap. 

14. The bodily fluid collection bag recited in claim 12, wherein said 
apertures include a horizontal slit for providing a grip. 

30 

15. The bodily fluid collection bag recited in claim 11, further 
comprising a connector at said opening for attaching a catheter. 

16. The bodily fluid collection bag recited in claim 1 1 , wherein said 
35 one-way valve is at least partially within said envelope. 
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17. The bodily fluid collection bag recited in claim 1 6, wherein said 
one-way valve comprises a flutter valve having a flattened pliable portion 
extending from said opening into said interior of said envelope. 

5 1 8. The bodily fluid collection bag recited in claim 1 1 , wherein said 

gellable hydrophilic material comprises a polymer. 



1 9. The bodily fluid collection bag recited in claim 1 8, wherein said 
hydrophilic material is in a powdered or granular form and has about 80%- 
10 90% with particle sizes in the range of -40+120 mesh U.S. Sieve Series. 
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